Introduction
The banana plant is sensitive to nutritional imbalance, and to raise its yield and improve fruit quality it is important to maintain balance among the nutrients in the soil. This therefore avoids that greater uptake of one element occurs, inducing deficiency of another, which would lead to the appearance of physiological disorders in the plant, also making it more susceptible to the attack of pests and organisms that cause harm (Silva and Borges, 2008) .
Potassium (K) is the nutrient most highly taken up by the banana plant and it is found in high quantities in the plant. This nutrient has an important function in the energy state, in translocation and storage of photoassimilates and in maintaining water in plant tissues, and it is essential for the growth, development and ripening of fruit. To obtain high yield and good quality fruit, the banana plant requires the application of high doses of K. The quantities of K applied to the soils of various banana-producing countries range from 100 to 1,200 kg of K 2 O ha -1 year -1 .
Nevertheless, Silva et al. (1999) showed that the positive effect of applying high doses of K only occurs when calcium (C) and magnesium (Mg) amounts are adequate in the soil. Specifically in the case of Mg, its main functions in the plant are to act as an activator of a large number of enzymes, participate in the structure of chlorophyll and to be a P transporter (Vitti et al., 2006) . In the case of Mg 2+ deficiency, there is reduction in chlorophyll synthesis, and consequently in the photosynthetic rate. , working with application of K, Mg and lime in plantlets of the banana cv. "Prata Anã', observed that the Mg content decreased in a quadratic manner with the increase in doses of K applied to the soil, with or without application of lime, showing the antagonism existing between K and Mg. Therefore, so that high amounts of K may be added to the soil, it is necessary for Mg to be at adequate levels, thus avoiding the appearance of physiological disorders in the banana plant (Silva et al., 1999) .
The purpose of this study was to evaluate the effects of application of K and Mg on the development and yield of the irrigated banana cv. "Prata Anã' in two production cycles.
Materials and Methods
The experiment was conducted from 2007 to 2009 at the Experimental Farm of the Empresa de Pesquisa Agropecuária de Minas Gerais (EPAMIG) (Crop and Livestock Research Company of Minas Gerais) in the municipality of Jaíba, MG, Brazil. The soil was classified as a clayey texture Red Latosol (RL) (Embrapa, 1999) , whose chemical and granulometric characteristics are given in Table 1. For installation of the experiment, banana cv. 'Prata Anã' plantlets were obtained from tissue culture. Furrows with a spacing of 3.0m between them were opened, and along them, hills of 10 cm x 10 cm were opened at a spacing of 2.7m. Treatments arose from a 3 x 5 factorial arrangement, corresponding to three does of potassium (0, 800 and 1200 kg ha -1 year -1 ) and five doses of magnesium (0, 60, 120, 240 and 480 kg ha -1 year -1 ), and were distributed in randomized blocks with three repetitions. Each plot consisted of 15 families with a useful area of 3 families. The potassium and magnesium sources were potassium chloride and magnesium sulfate respectively.
In the plant hill, phosphorus was applied in the form of MAP as a constant factor. Fertilization for plant growth and fruit production were applied monthly in a manual fashion in a semicircle at 40 cm distance from the plants. To perform this fertilization, urea, zinc sulfate and boric acid were used as sources of nitrogen, zinc and boron as recommended by Silva et al. (1999) .
At the beginning of emergence of the bunches of the mother and daughter plants in each useful plot, the height and diameter of the pseudostem were evaluated at 30 cm from the soil surface. Upon reaching the harvest stage, the bunches of the useful banana plants from each plot were gathered, dehanded and weighed. The number of banana fruits per bunch, the number of hands per bunch, and the weight, mean length and diameter of the fruit of the second hand of each bunch were assessed.
In plants initiating emergence of the bunch the third leaf from the apex was collected, from which 10 cm of the center of each leaf blade was removed, eliminating the midrib. The collected material was washed in distilled water and then dried in a forced air circulation laboratory oven at 70 ºC for 72 hours. The material, after drying, was ground for determination of nutrients, according to the methodology described by Malavolta et al. (1997) . Data were submitted to the Bartlett test (P < 0.05) and then analysis of variance (ANOVA, P < 0.05 and P < 0.01) and polynomial regression (P < 0.05), using the SOC statistical package (Embrapa, 1990) .
Results and Discussion
Analysis of variance for yield and height of the banana cv. 'Prata Anã' (Table 2 ) showed significant effect (P < 0.01) between cycles for all the variables except for length of the middle fruit (CFC). For the doses of K, there was a significant effect on the number of fruits per bunch (NFC), with interaction between the cycle and the doses of K for NFC and the number of hands per bunch (NPC). The weight of the middle fruit (MFC) and the diameter of the middle fruit (DFC) showed a significant effect (P < 0.05) for the doses of K.
The weight of the bunch in the first cycle increased in a quadratic manner, and in the second cycle in a linear manner with increase in the doses of K; however, it decreased in a quadratic manner with increase in the doses of Mg in the first cycle. In the second cycle, in the absence of potassium fertilization, the weight of the bunch increased in a linear manner with increase in the doses of Mg (Figures 1a and 1b) .
Similar results were found by Brasil et al. (2000) , who observed that nitrogen and potassium fertilization produced an increase in the weight of the bunch, number of hands per bunch and average ns not significant value at 5% of probability by F test. * and ** significant value at 5% and 1% probability by F test, respectively.
(1) Transformed data (n/10) 0,5 by Hartley test at 5% of probability. DF = Degree of freedom, V.S. exp. = experimental coefficient of variation. weight of the hand. However, Maia et al. (2003) did not find a positive effect of doses of K on the weight of the bunch and diameter of the fruit of banana cv. "Prata Anã'. Silva et al. (2003) , studying the effect of N and K on the performance of banana cv. 'Prata Anã' in a Red-Yellow Latosol in the North of Minas Gerais (Brazil), observed a positive response to K only in the fourth production cycle, where a dose of 962.5 kg ha -1 led to maximum yield, providing for an increase of 11.2% in banana yield in relation to the control. According to Ganeshamurthy et al. (2011) , high K contents are necessary for achieving not only high total fruit yield, but also for the quality suitable for commercialization. The banana bunch is the part of the plant must affected by the lack of K. Due to low supply of K, translocation of carbohydrates from the leaves to the fruit decreases, and even when the sugars reach the fruit, their conversion into starch is restricted, producing small fruit inappropriate for sale, with irregular maturation and pulp that is not very flavorful (Borges, 2004) . Moreover, according to Borges (2004) , K and N are the nutrients most taken up and required for growth and yield of the banana plant, followed by Mg and Ca.
The greatest K content in the banana leaves occurred with the application of the greatest dose of K (Figure 2) . Silva et al. (2003) and observed that the application of increasing doses of K in the soil raised the K content in the leaves of the banana cv. 'Prata Anã'. According to Faquin (2005) , the Mg concentration in the soil solution is generally greater than that of K, but the K uptake rate is greater than that of Mg.
The Mg leaf content decreased in a quadratic manner with increase in the doses of Mg applied to the soil in the first cycle (Figure 3a ). The result obtained was different from that expected because with the increase in the doses of Mg applied to the soil, it was expected that there would be an increase in the leaf content of this element. To obtain high yield and good quality fruit, the banana plant requires a large quantity of K. Large uptake of K may lead to translocation of Mg toward the fruit and storage tissues, decreasing the Mg concentration throughout the plant.
In the second production cycle of the banana plant, it was observed that increase in doses of K applied to the soil reduced the leaf Mg content in a linear manner (Figure 3b) . Similar results were found by and Ganeshamurthy et al. (2011) , who observed that with increase in the K levels in the soil, the leaf Mg content decreased. Decrease in the Mg content in the leaf tissues may be attributed to the competitive effect among these nutrients (Malavolta, 2006) .
In the first cycle, with increase in the doses of K there was increase in the Ca leaf content in a linear manner (Figure 4a) , and in the second cycle, with increase in doses of K applied to the soil there was an increase in Ca leaf content in a quadratic manner (Figure 4b ). Vitti et al. (2006) cite that Ca is taken up by the roots as Ca 2+ , and its uptake may be reduced by high concentrations of K + in the plant growth medium. According to Manica (1997) uptake of Ca by plants is a passive process, increasing its content to the extent that the plant ages.
In the absence of potassium fertilization and with an increase in the doses of Mg, the B content in the banana leaves increased in a linear manner in the first cycle. In the second cycle, with increase in the doses of K, there was a reduction of B leaf content (Figure 5a and 5b) . Echer et al. (2009) , working with top dressing fertilization with boron and potassium in regard to nutrition and yield of sweet potato, observed that the B leaf content increased in accordance with increase in the dose of B and of K, suggesting a synergistic effect between K and B because the addition of one allowed utilization of the other. According to Flora et al. (2010) , excess of K may cause inhibition in B uptake, and may induce or contribute to deficiency of this nutrient. 
